Opioid-glutamate interactions in rat locus coeruleus neurons.
1. The effect of mu-opioids on the glutamate response was investigated in rat locus coeruleus (LC) neurons by intracellular recording in the brain slice preparation. Glutamate responses were evoked by bath application of selective glutamate agonists, glutamate iontophoresis, and stimulation of excitatory afferents. 2. The mu-opioid agonist D-Ala2-MePhe4-Gly-ol5-enkephalin (DAMGO; 1 microM) potentiated the response to bath application of N-methyl-D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole proprionic acid by 91 and 142%, respectively, in slices cut in the horizontal plane. The mechanism of action of this effect was investigated under conditions that limited the DAMGO-induced hyperpolarization and improved the space clamp of the neuron through 1) addition of barium, 2) increase in extracellular potassium concentration, 3) sectioning of the LC in the coronal plane, and 4) addition of carbenoxolone. Each experimental manipulation decreased the DAMGO outward current and reduced the mu-opioid potentiation of the glutamate response. The results suggest that the mu-opioid-mediated potentiation of the glutamate response is dependent on membrane hyperpolarization. 3. Neither forskolin nor the phorbol ester 4b-phorbol 12,13-dibutyrate (PDBu) altered the glutamate-mediated inward currents. The potentiation of the glutamate response by DAMGO was not affected by PDBu. 4. The mu-opioids DAMGO and [met]5enkephalin (10 microM) did not significantly affect the NMDA receptor-mediated depolarization (mean 14%) evoked by local application of glutamate but inhibited the NMDA receptor-mediated synaptic potential (mean 25%).(ABSTRACT TRUNCATED AT 400 WORDS)